Biopharmaceutical evaluation of the liposomes prepared by rehydration of freeze-dried empty liposomes (FDELs) with an aqueous solution of a drug.
We have evaluated a method for preparation of a dispersion of liposomes encapsulating a drug, namely rehydration of freeze-dried empty (not containing drug) liposomes with an aqueous drug solution (FDEL method). In the present study, we characterized and compared this method with the conventional method using a lipid composition of DPPC-DPPG-cholesterol in a molar ratio of 27:3:20. Two hydrophilic compounds, [3H]-inulin and [3H]-mannitol, were used as model drugs. Liposomal preparations by the FDEL method had an encapsulation efficiency of 2.9 and 6.7% for [3H]-inulin and [3H]-mannitol, respectively, when rehydrated and incubated at 70 degrees C. Since non-specific adsorption of these markers to liposomal membrane is negligible, this method produces liposomes which encapsulate a drug in the intravesicular space. One-tenth of the marker encapsulated in the liposomes prepared by the FDEL method (F-liposomes) was released very rapidly on incubation with rat plasma, followed by the slow release of the remaining fraction thereafter. No such rapid-release phase was observed for the liposomes prepared by the conventional method (C-liposomes). This suggests the existence of two types of encapsulation, loose encapsulation and tight encapsulation, in F-liposomes at least. Pharmacokinetic parameters of marker encapsulated tightly in F-liposomes were comparable to those in C-liposomes. It is likely that amphipathic drugs such as doxorubicin are incorporated into liposomes more easily than inulin and mannitol when formulated by the FDEL method. These results therefore suggest that the FDEL method is useful in the preparation of a liposomal formulation of a drug.